BSDMS Summary Report

73 Pomme De Terre River at CR 22 near Fairfield, MN

Site Location:

Site ID: 73
Site Nane: Porme De Terre River at CR 22 near Fairfield, M
County: Swi ft
Nearest City: Fairfield Cont act :
Davi d Miel | er
State: VN U. S. Geol ogical Survey
9818 Bl uegrass Par kway
Latit ude: 452304 Louisville, KY 40299
Longi t ude: 0955646
USGS Station I D
Rout e Nunber: 22
Rout e d ass: County Publ i cati on:
Mueller, D.S., and Hitchcock,
Servi ce Level: Mai nl i ne H A., 1998, Scour neasurenents at
contracted hi ghway crossings in
Route Direction: NA M nnesota, 1997: ASCE, Water

Resour ces Engi neering ’ 98,

H ghway Ml e Point: Menphi's, TN, p. 210-215.

St r eam Nane: Pomme De Ter

River Mle:

Site Description:

Swi ft county road 22 over the Ponme De Terre River is three-span structure supported
by round concrete pile bents. The site is located in a rural / agricultural area.
During the flooding in April 1997, the USGS visited this site four tines. The cross
sections show a progression of scour at the right abutment. During all three visits
the floodplain flow was concentrated in the right floodplain. This concentration of
flowin the right floodplain is likely due to the channel alignnent upstream of the
bridge. The field crew searched for but could not define a |ocation of flow
reattachnent along the right enbanknent. Flow was towards the main channel al ong
the entire length of the enmbanknent. The flow separated fromthe right enbanknent,
nearly perpendicular to the main channel flow, and joined the main flow just left of
the rightnost pier. During the 4-5-97 visit the flow fromthe right floodplain was
so strong that a standi ng wave forned upstream of the bridge where the floodplain
and main channel flow began m xing. The area fromthe rightnost pier to the right
abutnent was primarily slack and reverse flow. A slunmp failure in the right

upst ream hi ghway enbankment was observed during the last visit on 4-9-97. In July
1997 it was observed that riprap was used to fill scour at the right w ngwall.

Cross-section data were collected using a chart-recording echo sounder with the
transducer mounted on a knee board. The charts were digitized and scal ed.

Vel ocities were nmeasured using standard di scharge neasurenent procedures and a Price
AA cup neter.

Manning's n reported the streamdata are for the upstreamreach. A conplete
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di stribution of Manning's is provide bel ow

Upstream Left

Hi gh 0.12
Typi cal 0.10
Low 0. 08

Mai n Ri ght
0.035 0.13
0.030 0.12

0. 08

Elevation Reference

Downstream Left Mai n Ri ght
0.09 0.035 0.09
0.08 0.030 0.08
0. 07 0. 07

Dat um

ML (ft):

MSL

Description of Reference El evation

Wat er-surface el evati ons were neasured fromthe bridge deck.
bri dge deck was deternmined fromthe bride plans.

All

the leftnost pier and the left abutnent.

Dat e Ti me
4-4-97
4-5-97 1430
4-9-97 1800
7-15-97 1410
A | ocal

upstream direction and the x-axis paralle
resulted in x-coordinates increasing fromright to left.
nodel s typically us left to right
fromleft to right.
so that the main channel

Stream Data

Upst ream Downst r eam
1040. 13 1039. 85
1040. 57 1040. 27
1041. 2
1032. 75

coordi nat es

The el evation of the
nmeasur enents were nmade bet ween

ri ght-hand coordi nate system was established with the postive y-axis in the
to the upstream face of the bridge.
Si nce step backwat er
stationi ng was added which increases

Thi s

The stationing on the two sections 500-ft upstream was adj usted

aligned with the main channel

at the bridge

Dr ai nage Area
(sq mi):

Sl ope in
Vicinity(ft/ft):

Fl ow | mpact :
Channel Evol ution
Arnmor i ng:

Debri s Frequency:
Debris Effect:
Stream Si ze

FI ow Habi t :

Bed Material:

Val l ey Setting:

Fri day,

836

0. 0006

Strai ght
Prenodi fi ed
Unknown
Unknown
Unknown
Srral |

Per enni al
Sand

Low

June 21, 2002

Fl oodpl ai n W dt h:

Nat ural Levees:
Apparent | nci sion:
Channel Boundary:

Banks Tree Cover:
Si nuosi ty:

Br ai di ng:

Anabr anchi ng:
Bars:

Stream Wdth
Variability:

W de

Unknown

None

Al ['uvi al
Medi um
Meanderi ng
None

Local ly

I rregul ar

Random
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73 Pomme De Terre River at CR 22 near Fairfield, MN

Roughness Data

Manni ng's n Val ues

Left Overbank Channel Ri ght Overbank

Hi gh: 0.12 0. 035 0.13

Typi cal 0.1 0.03 0.12

Low 0. 08 0. 08

Bed Material

Measur ement D95 D84 D50 D16 ]

Nunber Yr M Dy Sampler (mm) (mm) (mm) (nmm) SP Shape Cohesion
1 BM 54 0.46 0.4 0.15 0.03 2.65 Non- Cohesi ve

Bed Material Comments

Measur enent No: 1

The sanmpl es were collected fromthe upstream bridge face and appeared consi st of non-
cohesive fine sandy/silt with the followi ng grain size distribution:

Size (M) 4 2 1 .5 .25 .125 .062 .016 .004 .002

% < t han 100 99.8 99.3 97.8 76.2 42.7 27.0 10.4 8.0 7.0

The boring logs of the site have been included in the bridge plan profile.

Generally the logs indicate sand with sone |oamlayers with fine gravel in the
subbot t om

Bridge Data

Structure No: 76518
Length(ft): 120. 8
Wdth(ft): 39.3

Number of Spans: 3

Vertical Configuration: Sloping
Low Chord Elev (ft): 1041. 21
Upper Chord Elev (ft): 1041. 57
Overtopping Elev (ft): 1043
Skew (degrees): 15

Gui de Banks: None

Waterway C assification: Min
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Year Built: 1992
Avg Daily Traffic: 222
Pl ans on File: Yes
Paral l el Bridges No

Upstream Downstream N A

Cont i nuous Abutnent: No
Di st ance Between Centerlines:

Di st ance Between Pi er Faces:

Bri dge Description:

The bridge is a relatively new bridge with wi de shoul ders and concrete
guardrails. The bridge is angled about 15 degrees to the |ow flow channel.
Al'l cross sections collected during the flood were coll ected approxi mately
parallel to the bridge deck.

Abutment Data

Left Station: 584
Ri ght Station: 705
Left Skew (deg): 15
Ri ght Skew (deg) 15

Left Abutnent Length (ft): 64
Ri ght Abutnent Length (ft) 64
Left Abutnent to Channel Bank (ft): 0

Ri ght Abutnent to Channel Bank (ft): O

Left Abutnent Protection:

Ri ght Abutnent Protection
Contracted Openi ng Type: 11
Enmbankment Skew (deg): -15
Enbanknment Sl ope (ft/ft): 2
Abut ment Sl ope (ft/ft) 2

W ngwal | s: Yes
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W ngwal | Angle (deg): 90
Pier Data
Bri dge Pile
Pier ID station(ft) Aignment Hi ghway Station PierType # O Piles Spacing(ft)
1 666 15 G oup 5 9
2 624 15 G oup 5 9
Pi er

Pier ID Wdth(ft) Pier Shape Shape Factor Length(ft) Protection Foundation

1 1.33 Round Unknown Unknown
2 1.33 Round Unknown Unknown
Top Bott om Foot or Pile Pile Tip
Pier ID FEl evation(ft) El evation(ft) Cap Wdth(ft) Cap Shape Elevation(ft)
1 Unknown
2 Unknown

Pi er Description

Pier 1D 1

Pier 1D 2

The piers are pile bents consisting of 5 16-inch dianeter concrete piles

spaced 9 ft apart in a single line. The upstream and downstreampiles are
battered at 2 on 12.

Pier Scour Data
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Abutment Scour

Measur enent

Scour

Sedi ment
Accuracy Tr ansport

1 Li ve- bed
1 Li ve- bed
1.5 Li ve- bed
1 Li ve- bed
1 Li ve- bed
1 Li ve- bed

Avg Vel ocity Avg Depth

Bl ocked(ft/s) Bl ocked(ft)

Nurber Abutrment Date Time US/DS Depth (ft)
1 Ri ght 4/ 4/ 97 Upst ream 3.9
2 Ri ght 4/ 5/ 97 Upst ream 4.1
3 Ri ght 4/ 9/ 97 Upst ream 10
4 Left 4/ 4/ 97 Upst ream 3
5 Left 4/ 5/ 97 Upst ream 2.8
6 Left 4/ 9/ 97 Upst ream 2

Measur enent Vel ocity at Depth at Di schar ge

Nurber Abut (ft/s) Abut (ft) Bl ocked(cfs)
1 13.9
2 8.3 15.6
3 3.3 21.1
4 13
5 5 14. 3
6 5.1 14

Measur enent Enbanknent

Nunber Length (ft) Bed Material D50 (mm) Sigma
1 516 Unknown
2 532 Unknown
3 546 Unknown
4 143 Unknown
5 154 Unknown

Fri day,

June 21, 2002

Debris Effect
Unknown
Unknown
Unknown
Unknown

Unknown
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6 165 Unknown Unknown

Abut ment Scour Conmments

Measur ement No 1

The reference surface used to deternmine the depth of abutnent scour was the
concurrent ambient bed. Therefore, the depth of abutnent scour reported is
addi tional |ocal scour below the depth of contraction scour. Based on the
cross sections fromthe bridge plans there appeared to be little contraction
scour.

El evation of reference surfaces used:

4-4-97 1030
4-5-97 1029
4-9-97 1029

The rightnost pier may have had sone influence on the depth of scour at the
right abutnent. It is difficult to separate its effect fromthe abutnent.
The abutnent had the mpjor effect and all scour is credited to the abutnent
with no scour reported for the pier.

The velocity reported for “at the abutnent” is the maxi mum vel ocity observed
in the area of the scour hole. Note that the velocity dropped considerably
at the right abutnent as the scour hole depth increased causing an increase
inthe flowarea. The velocity at the |eft abutment held steady as did the
dept h and shape of the scour hole.

Measur enent No 2
Measur enent No 3
Measur enent No 4
Measur enent No 5
Measur enent No 6
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ContractionScour

Measurenent Contracted Contracted Uncontracted Uncontracted Scour
Nurber Dat e Ti me Dat e Ti me US/IDS  Depth(ft)
1 4/ 41 97 0
2 4/ 5/ 97 0
3 4/ 9/ 97 0
Measur ement Contract ed Contract ed Contracted Contracted
Nurber Accur acy Avg Vel (ft/s) Discharge(cfs) Dept h(ft) Wdth(ft)
1 1
2 1 4,23 4570 10.1 107
3 1 3.79 5150 12.5 109
Channel
Measur ement Uncontract ed Uncontracted Uncontracted Uncontracted Contraction
Nunber Avg Vel (ft/s) Discharge(cfs) Dept h(ft) Wdth(ft) Ratio
1
2
3
Pi er
Measurement Contraction Scour Eccent - Sedi ment Bed Debri s
Nunber Rati o Locati on ricity Transport Form Ef fects
1 Mai n Channel Li ve- bed Unknown Unknown
2 Mai n Channel Li ve- bed Unknown Unknown
3 Mai n Channel Li ve- bed Unknown Unknown
Measur ement Si gma Bed
Bed
Nurber DOS (mm) D84 (mm  DSO (mm) D16 (nm) . oo Material
1 Non-
cohesi ve
2 Non-
cohesi ve
3 Non-
cohesi ve

Contraction Scour Conments
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73 Pomme De Terre River at CR 22 near Fairfield, MN

Measurenent No. 1

No hydraulic neasurenents were nade on this date. However, fromthe channe
geonetry neasurenents no contraction scour was observed

Measurenent No. 2

Contraction scour was conputed as the difference in average bed el evation
bet ween uncontracted and contracted sections, adjusted for bed sl ope.

Based on the el evation of the main channel between the abutnent scour hol es
there appears to be only 1 ft or less of contraction scour and therefore a

val ue of zero contraction scour is reported. No neasurenents in the
uncontracted sections could be made. However, conparisons of the center of
the contracted section with the cross section on the bridge plans collected in
1991 showed not change in el evation except in the areas effected by |oca
scour. Thus, a zero contraction scour was reported

The average depth and velocity of the contracted section were conputed from
the di scharge nmeasurenments. The average depth included the abutnent scour
hol es.

Measurement No. 3

Contraction scour was conputed as the difference in average bed el evation
bet ween uncontracted and contracted sections, adjusted for bed sl ope.

Based on the el evation of the main channel between the abutnent scour holes
there appears to be only 1 ft or less of contraction scour and therefore a
val ue of zero contraction scour is reported. No neasurenents in the
uncontracted sections coul d be made.

The average depth and velocity of the contracted section were conputed from

the di scharge neasurenents. The average depth included the abutnent scour
hol es.

Stage and Discharge Data

Peak Di scharge Fl ow Peak Stage Stage  \ater Return
year m dy hr m (cfs) Qacc year mo dy hr m (ft) Temp (C) Period(yr)
1997 4 9 1041. 2
5150 1997 4 5 1040. 6
4570 1997 4 4 1040.1
Hydrograph
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Supporting Files

PDT22-brgpl n-profile.jpg - profile plot frombridge plan, includes bed
material infornmation

Pl anviewwnrf - is a file showing the bridge with a sketch of the
channel and the |ocations of the cross sections. Note the |ocation of
the cross sections fromthe bridge plans |ocated 500 ft upstream and
downstream are appr oxi nat e.

PDT22-pi er-details.jpg - scan of bridge plan pier details
PDT22-t opo. j pg
PDT22- brgpl n-profile.jpg

Phot os taken on 7-15-97:

PDT22- ds- bri dge.j pg - photo al ong downstream edge of bridge
PDT22- ds-channel .jpg - photo of main channel downstream
PDT22- ds-1 bnk.jpg - photo of |eft bank downstream from bridge
PDT22-ds-rbnk.jpg - photo of right bank downstream from bridge
PDT22- us-bridge.jpg - photo al ong upstream edge of bridge

CR22PDT. doc - M5 Wrd sunmary of site, bridge and scour data
CR22PDT. xI s - contains the foll owi ng worksheets

cross sections are | abel by location upstream (us) or downstream (ds)
di stance from bridge
date or source (bp is bridge plans)

See appropri ate wor ksheet

us500_bp

us70_7-15

us50_7-15

us50_7-15(2)

usfv_bp

us0_4-4

usO_4-5

us0_4-9

us0Q 4-5

us0Q 4-9

us0Q 7-15

Isrtww 4-9 - longitudinal section along the right wing wal
| splp2_7-15 - longitudinal section between piers 1 and 2
ds0_4-4

ds0_4-5

ds0_7-15

ds80_4-5(2)
ds90_4-9
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ds100_4-4

ds100_7- 15

ds500_bp

A4-5-97- velocities fromdi scharge neasurenent on 4-5-97
A4-9-97 - velocities fromdischarge nmeasurenent on 4-9-97
Qr-15-97 - velocities fromdi scharge nmeasurenment on 7-15-97
Hydr ogr aph - hydrograph from nearest gage
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